We test the Chen and Singal (2003) hypothesis that speculative short sellers add to the selling pressure on Mondays, and hence add to the weekend effect, by examining evidence from 60 market indices. We find strong evidence that, until about a decade ago, the actions of short sellers could explain the weekend effect. Recently, however, the relationship between short sales and the weekend effect is gradually dissipating in developed markets, probably due to the cross-market hedges of short sellers. These findings strongly support, rather than weaken, the Chen and Singal hypothesis.
Introduction
We provide empirical evidence, from an international perspective, to document the long standing weekend effect and its relation with short sales. This paper is an expanded and enhanced version of the authors' previous paper 1 on this topic. The research on the weekend anomaly begins with French (1980) , who studies the S&P 500 Index over the period 1953 through 1977 , and with Gibbons and Hess (1981 who study the S&P 500 Index and the CRSP value-and-equal-weighted indexes for NYSE and AMEX securities over the period 1962 through 1978. After that, there is much evidence in support of systematically lower returns on Mondays. Keim and Stambaugh (1984) find that Friday returns are lower when there is Saturday trading. Ariel (1990) finds that the value of a significantly larger number of stocks increases pre-holiday rather than post-holiday. Wang et al. (1997) find that lower returns systematically occur on Mondays in the second half of a month.
In addition to the US stock market, researchers have also documented weekend effects in other equity markets. Hindmarch et al. (1984) find a weekend effect in the Canadian market. Jaffe and Westerfield (1985) find weekday effects similar to those in the US market for the Canadian, British, Japanese, and Australian equity markets. Condoyanni et al. (1989) find significantly negative Monday or Tuesday returns in a study including seven developed markets. Chang et al. (1993) find significantly negative Monday returns in 13 of 23 international markets. Dubois and Louvet (1996) provide further evidence of the existence of low Monday returns for developed markets in an examination of eleven indices from nine countries during the period 1969 through 1992. Cai et al. (2006) document a pattern similar to that found by Wang et al. (1997) , i.e., they find that, in the Chinese stock market also, weekend effects mainly occur in the second half of a month.
Many researchers propose potential explanations for the weekend effect. Keim and Stambaugh (1984) establish that the phenomenon has been a regular feature of the financial landscape for many years, and they reject the possibility that it arises from measurement error. Keim (1989) finds that the bid ask bounce can explain about 17 percent of the weekend effect. Lakonishok and Maberly (1990) , Abraham and Ikenberry (1994) and Chan et al. (2004) attribute part of the weekend effect to the differential trading patterns or holding preferences of institutions and individuals. Sias and Starks (1995) also document an association between the weekend effect and institutional ownership.
More recently, Chen and Singal (2003) propose a new explanation, i.e., that the weekend effect might be linked to short sales. They argue that, unlike a long position whose potential loss is limited, a short position faces theoretically unlimited downside risks. Thus short positions require closer monitoring. Since short sellers cannot close their positions during non-trading hours, they tend to close their positions by the weekend to avoid the potential losses which might occur during the long period of non-trading. Empirically, Chen and Singal (2003) find that stocks with high short interest experience a relatively greater weekend effect than stocks with low short interest, which directly supports their hypothesis.
However, recently some researchers have issued evidence that is contrary to Chen and Singal's (2003) findings. For example, Blau et al. (2007) do not find that short selling is more abundant on Mondays. Christophe et al. (2006) distinguish short sales by dealers from those by customers, but they find no evi-dence that the Monday-Friday return differences are closely linked to the Monday-Friday differences in either type of short sales.
To clarify whether short sales play a significant role in explaining the weekend effect, we extend the empirical tests. Using the daily stock index returns from 60 markets, we find that, during the period from 1980 to 1994, the practice of short sales can in fact explain the weekend effect; however, during the period from 1995 to 2007, the cross-sectional weekend effect cannot be explained by the practice of short sales. Our findings imply that the hypothesis proposed by Chen and Singal (2003) used to work well, but that it has actually been losing its effectiveness during the last decade, especially in developed markets. One potential explanation is that short sellers in developed markets can now hedge worldwide, and they do not need to be limited to a single market, while short sellers in developing markets, in contrast, have to balance their short positions within the local markets due to strict capital account controls. In order to test this explanation, we separate the developed markets from the developing markets, and test the relationship between short sales and the weekend effect in each case. Our findings are highly consistent with the explanation that the weakened impact of short sales on the weekend effect is due to cross-market hedges. Our findings provide sound evidence to support Chen and Singal's (2003) hypothesis and help explain why others such as Christophe et al. (2006) and Blau et al. (2007) cannot find results consistent with findings of (2003) .
The rest of the paper is arranged as follows: Section 2 explains the data source and sample characteristics, Section 3 shows the empirical results, Section 4 is the robust check, and Section 5 concludes.
The Data
We obtained daily index data from the CEIC Daily Database. Our dataset contains 60 market indices from 59 countries 2 . For each country, we begin our analysis on January 1 st , 1980, or on the first date for which CEIC data is available, whichever comes later. The appendix lists a detailed list of markets and the beginning date used in our paper. We define the daily return of index i on day t as
where I i,t refers to the price index i on day t. The information about the availability of short sales in each market is from Charoenrook and Daouk (2005) . The details can also be in the Appendix. We can see that of the 60 indices (60 markets from 59 countries), 27 are from markets where short sales are allowed and practically feasible, while the other 33 are from markets where short sales are either legally prohibited or practically not feasible. We further divide the 60 sample indices into two subsamples: the developed markets and the developing markets. 27 indices are identified as coming from developed economies, while the other 33 are from developing economies 4 . Table 1 shows the basic information about the weekend effect in the 60 markets. For each market, we first run the fol- 
Where r it is the daily return of market i on date t. MONDUM it is a dummy variable which takes the value of 1 if date t is a Monday and 0 otherwise 5 . We can see from the table that of the 60 markets, 45 have negative coefficients for the variable MON-DUM it , making up 75% of the total number of markets. Among these 45 markets, 23 have coefficients that are significantly negative. Comparatively, only 2 out of the 60 indices carry positive and significant coefficients for MONDUM it .
We further divide our total sample period into two sub-periods-before Jan 1, 1995 and after Jan 1, 1995-to see whether the negative coefficients happen in some specific sub-period. The sub-period results show a change from sub-period 1 to sub-period 2. In sub-sample 1, 28 out of 37 (75.68%) indices show negative coefficients for the variable MONDUM it 6 , and 19 (51.35%) are significant. However, in sub-sample 2, only 38 out of 60 coefficients (63.33%) are negative, and only 15 (25%) are significant. These results are consistent with the existing literature, which has found that the weekend effect has been getting weaker recently.
In Panel B, we show the cross sectional means and medians of average Monday returns and of other weekday returns for each index. We can see that for the full sample, the mean of average Monday returns for the 60 indices is 0.019%, significantly (1% level, with t-value of −3.62) lower than that of the other weekday returns (0.073%). The median of average Monday returns is 0.018%, also significantly (1% level, with z-value of −3.27) lower than that of the other weekday returns (0.058%). We also test this difference in the two sub-samples, and the same pattern appears in both.
In summary, the results obtained in this section confirm the existing literature in the following two aspects: First, the weekend effect is a world-wide phenomenon; Secondly, the degree of the weekend effect has been getting weaker in the recent decade, compared with one decade ago. Chen and Singal (2003) explain the weekend effect by introducing the potential impacts of short sellers. It is well known that stock returns for unhedged short positions are theoretically unbounded. Also, researches such as Asquith and Muelbroek (1996) and DeChow et al. (2001) have noted that unhedged short positions face higher risks. All these facts indicate that an uncovered short exposure needs close watching to minimize the chance of large losses due to a price increase. Non-trading hours will therefore incur more risks than usual because short sellers are unable to adjust their positions. Based on these arguments, Chen and Singal (2003) believe that short sellers tend to close their positions before the weekend, and to reopen them on Mondays. This leads to lower average Monday returns.
Short Sales and the Weekend Effect
In this section we test whether short sales explain the weekend effect worldwide. If Chen and Singal's (2003) story is true, in the markets allowing short sales, the weekend effect will be stronger than where short sales are prohibited. Therefore, we introduce the following regression models:
where r it is the daily return of market i on date t. MONDUM it is a dummy variable which takes the value of 1 if date t is a Monday and 0 otherwise. CMON it is the interaction term of a short sale dummy (1 if the market allows short sales and 0 otherwise) and the MONDUM it . Table 2 shows the results of a pooled regression of models (1) and (2). For the full sample, the coefficient of MONDUM it in model (1) is −0.066%, significant at 1% level, meaning that the weekend effect does exist around the world. After entering the interaction term, the coefficient of MONDUM it in model (2) changes to −0.039%, less negative than in regression (1), meaning that short sales do explain a large part of the weekend effect. On average, the Monday return of a firm in a market allowing short sales is 0.050% lower than the Monday return from a marketnot allowing short sales. And the Monday return of a firm in a short-sale allowing market is −0.089% (−0.039 + (−0.050)) lower than the non-Monday return of a firm in a market where short sales are not allowed.
The sub-sample results show a pattern different from the full sample. In the first sub-sample, the coefficient of MONDUM it in model (1) is −0.126%, meaning that the weekend effect exists around the world before 1995. After entering CMON it , the coefficient of MONDUM it gets insignificant, and the coefficient of CMON it is significantly negative, implying that short sales can explain most of the weekend effect before 1995.
However, in the second sub-sample, the coefficient of CMON it is now −0.012% (not significant), and MONDUM it is still negatively significant. This pattern indicates that, after 1995, the actions of short sellers cannot explain the weekend effect.
We argue that the difference in the two sub-samples actually supports Chen and Singal's (2003) story, rather than weakens it: until about a decade ago, the world's stock markets were more isolated, and capital flows were not as convenient as they are today. Hence, cross-market hedges were not often employed, and short sellers had to adjust their positions mainly within the local market. Thus the practice of closing and re-opening short positions around the weekend was necessary and frequent, leading to the prominent weekend effect. However, with the converging trend of the world's stock markets, capital flows between markets became easier and encountered fewer obstacles. Short sellers are now getting more comfortable at managing their positions worldwide, rather than staying within one single market. Also, investors have incentives to hedge their short positions across markets because by doing so they can reduce the transaction costs incurred by closing and rebuilding short positions within a single market. This explains why the weekend effect was more prominent a decade ago, but less prominent in the recent decade.
Moreover, we want to separate developed from developing markets, which is important because capital flows and crossmarket hedges will happen more in developed markets since in most developing markets capital accounts are still under strict control. This means that, if our explanation above is correct, the impact of short sellers' actions should decrease by more in developed markets than in developing ones. When it comes to developed markets, capital flows and cross-market hedges become more available throughout this time period, and so short sellers' actions should have a decreased impact in the latter subsample. We spell all this out in the predictions in Table 3 .
Pattern 1: In the full sample, short sellers' actions can explain the weekend effect in developing markets, since even at the present time, capital accounts in developing economies are still strictly controlled, and capital free flow is not expected. However, in the developed markets, the impact of short sales on the weekend effect is more ambiguous. Pattern 2: In sub-sample 1, (before 1995) short sellers' actions can explain the weekend effect in developed and developing markets, since capital market conglomerations were not prevailing even in developed markets, and so short sellers everywhere had to adjust their short positions mainly within a single market only.
Pattern 3: In sub-sample 2, (after 1995) short sellers' actions can explain the weekend effect in developing markets. For developed markets, we do not expect to observe negative and significant coefficients of CMON it because, after 1995, the impact of short sales on the weekend effect in developed markets is weakened due to capital market conglomerations.
In order to empirically test the patterns from Table 3 , we introduce Table 4 for the pooled regressions based on equations (1) and (2) as shown earlier and all variables are defined the same. The empirical results in Table 4 are highly consistent with the predictions in Table 3 . In the full sample, the coefficients of CMON it are not significant for the developed markets, while the coefficients of CMON it for the developing markets are significantly negative, confirming the predictions in Pattern 1. In the subsample before 1995, the coefficients of CMON it for both the developing and the developed markets are negative and significant, confirming the predictions in Pattern 2. Moreover, after controlling for the impact of short sales, the coefficients of MONDUM it become less negative, especially for the developed markets, indicating that the impact of short sellers' actions can explain the weekend effect to a large extent. In the subsample after 1995, the coefficients of CMON it for developed markets are now positive, indicating that, in the recent decade or so, short sellers' actions cannot explain the weekend effect. This is because short sellers in developed markets may now hedge in other markets, rather than adjust their positions within one market. However, in developing markets the coefficients of CMON it are still negative and significant, implying that in developing markets investors cannot easily hedge across markets; short sellers still have to adjust their positions around the weekends, leading to a strong impact on the weekend effect. Our empirical results strongly support Chen and Singal's (2003) findings that the weekend effects are partly caused by the actions of short sellers' position adjustments.
Robust Check Different Sub Periods
Up until now we set the early sub-sample as the period before Jan 1 st , 1995, and the recent sub-sample as the period on or after Jan 1 st , 1995. The selection of this breaking date is somewhat arbitrary. In order to reduce potential bias, we also selected different dates as breaking points, and re-examined the abovementioned tests. 
Consistent Sub-samples before and after 1995
From Table 1 we can see that in the after 1995 sub-sample, there are 60 indices, but that in the before 1995 sub-sample, there are only 37 indices. The problem is that either the indices do not date back to before 1995, or that the CEIC database does not contain data for before 1995. This leads to the question of whether this sample difference leads to any bias. To answer this question, we kept only the 37 indices that have data before 1995, and re-performed all the above regressions on them alone.
The results are highly consistent with those in Table 5 , indicating that the different number of indices before and after 1995 does not lead to severe bias.
Short Sales and Put Options
Chen and Singal (2003) also provide a substitute explanation besides short selling: the put option. They empirically document that traders use options when available in preference to short selling, possibly causing the weekend effect to dissipate. Following this line, we also consider the substitution effect of put options for short sales. The following model (3) is thus introduced:
wherer it is the daily return of market i on date t. MONDUM it is a dummy variable which takes the value of 1 if date t is a Monday and 0 otherwise. CMON it is an interaction term of a short sale dummy (1 if the market allows the practice of short sales and 0 otherwise) and the MONDUM it . PMON it is an interaction term of a put option dummy (1 if the market allows the practice of put options and 0 otherwise) and the MONDUM it 7 . Table 5 shows empirical results different from Chen and Singal's (2003) . The entering of PMON it does not affect the relationship between short sales and the weekend effect. The patterns documented in Table 5 do not change at all, and the impact of the put options on the weekend effect is trivial.
Discussion and Conclusions
The weekend effect is a research field full of discussions and controversies. Ever since French (1980), many researchers document the existence of it and provide numerous potential explanations. Recently, Chen and Singal (2003) propose an explanation that the weekend effect might be linked to short sales. They argue that since short sellers cannot close positions during the weekend, they tend to close their positions before the weekend and to re-open them on Mondays in order to avoid potential losses. However, other papers-such as Christophe et al. (2006) , and Blau et al. (2007) -declare that there is no empirical evidence to support Chen and Singal's (2003) explanations.
In this paper, we examine the relationship between short sales and the weekend effect from an international perspective. Using 60 indices from around the world, we document the following patterns: In the full sample (both before and after 1995) short sellers' actions can explain the weekend effect in developing markets but not in developed ones. In sub-sample 1 (before 1995) the short sellers' actions can explain the weekend effect both in developed and developing markets. In sub-sample 2, (after 1995) short sellers' actions can explain the weekend effect in developing markets but not in developed ones. These results are independent of various potential biases.
We propose a new potential explanation: the position adjustments of short sellers cause the weekend effect if the investors have to balance their positions in the local markets. This phenomenon was prevalent everywhere until about a decade ago, and is still prevalent even today in developing markets where capial accounts are strictly controlled and cross-market hedges are t Recently more and more researchers tend to explain the weekend effect through the investigation of intraday patterns. Th us tend to use a relatively short sample period (one year, for example) due to the large volume of data. However, considering the empirical results of this paper, we have enough evidence to argue that too short a sample period may lead to the study of an already weakened weekend effect (especially fordeveloped markets). This explains why recent studies cannot find empirical evidence to support Chen and Singal (2003) . For example, Blau, et al. (2007) use a one-year sample of the NYSE listed stocks, and declare that they do not find abundant short selling on Mondays. Christophe, et al. (2006) use NASDAQ stocks from September 2000 to July 2001 and find no test which supports the idea that the Monday-Friday return differences are closely linked to the Monday-Friday differences in short sales. But since both of these studies employ US data (a developed market) in the recent decade, the relationship beSo their evidence cannot be considered to be weakening Chen and Singal's (2003) 
